We present thermodynamic, structural and transport measurements on Ba(Fe 0.973 Cr 0.027 ) 2 As 2 single crystals. All measurements reveal sharp anomalies at ∼ 112 K. Single crystal x-ray diffraction identifies the structural transition as a first order, from the high-temperature tetragonal I4/mmm to the low-temperature orthorhombic F mmm structure, in contrast to an earlier report.
group I4/mmm) symmetry changes to the lower temperature, orthorhombic one (space group F mmm) at this transition. 7, 8, 9 It has been shown that (although the transition temperature decreases, and, in some cases, the structural and magnetic transitions split)
for several types/sites of doping, e.g. Sn incorporated in BaFe 2 As 2 crystals as a result of the use of Sn flux, 10,11 (Ba 1−x K x )Fe 2 As 2 , 12 and Ba(Fe 1−x Co x ) 2 As 2 , 13,14 the nature of the structural phase transition (I4/mmm to F mmm on cooling) is very robust. With this in mind, the claim 15 that for small Cr doping, such as Ba(Fe 0.98 Cr 0.02 ) 2 As 2 , the tetragonal to orthorhombic symmetry breaking is replaced by an I4/mmm to I4/mmm (tetragonal to tetragonal) transition with a decrease of both lattice parameters resulting in a volume reduction, was unexpected, exciting and, in our opinion, worth further, detailed studies. In addition to simply being anomalous, this difference could be important, since no superconductivity was reported in any of the Cr-doped BaFe 2 As 2 samples.
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Single crystals of Ba(Fe 0.973 Cr 0.027 ) 2 As 2 were grown out of self flux using conventional high-temperature solution growth techniques. 3, 16 Small Ba chunks, FeAs and CrAs powder were mixed together according to the ratio Ba:FeAs:CrAs = 1:3.9:0.1. The mixture was placed into an alumina crucible with a second, "catch", crucible containing quartz wool placed on top. Both crucibles were sealed in a quartz tube under a ∼ 1/3 atmosphere of Ar gas. The sealed quartz tube was heated up to 1180
• C over 12 hours, held at 1180
• C for 10 hours, and then cooled to 1050
• C over 46 hours. Once the furnace reached 1050
• C, the excess FeAs/CrAs liquid was decanted from the plate-like single crystals. Elemental analysis of the samples was performed by wavelength dispersive analysis (WDS) in a JEOL JXA-8200 electron microprobe. WDS measurements were made at a total of twenty locations on four Ba(Fe 1−x Cr x ) 2 As 2 crystals from the batch used for all measurements in this work. The average x value measured at these locations is 0.027, and the error bar, which is defined as two times the standard deviation of the x values measured on these locations, is 0.002. This is within the error bars of the x = 0.02 ± 0.01 sample studied in Ref. 15 . However, based on a comparison of the data presented below with the data in Ref. 15 , it is likely that our sample has slightly more Cr (a slightly larger x-value) than x = 0.02 ± 0.01, but significantly less than x = 0.04 ± 0.01.
Anisotropic, temperature-dependent magnetic susceptibility and field-dependent magnetization were measured in a commercial, Quantum Design (QD) MPMS magnetometer.
Measurements of ac (magneto)resistivity and Hall effect (f = 16 Hz, I = 3 − 5 mA) were performed using the ACT option of a QD PPMS instrument. Electrical contacts to the sample were made with Epotek H20E silver epoxy. A standard four-probe technique was used for resistivity. Hall resistivity data were collected in a four wire geometry, switching the polarity of the magnetic field (H c) to remove magnetoresistance components due to the slight misalignment of the voltage wires. Temperature-dependent Hall resistivity was measured in H = 90 kOe applied field. The heat capacity data on the samples were measured using a hybrid adiabatic relaxation technique of the heat capacity option in a QD PPMS instrument. Thermal expansion data were obtained using a capacitive dilatometer constructed of OFHC copper, mounted in a QD PPMS instrument. A detailed description of the dilatometer is presented elsewhere.
17
Temperature dependent, single crystal X-ray diffraction measurements were performed on a four-circle diffractometer using Cu K α radiation from a rotating anode X-ray source, to the fact that the step-like feature at T sm is ∼ 4 − 5 times larger in χ ab than in χ c (Fig. 1) .
The slight upturn of the susceptibility at low temperatures for both directions of the applied field might be caused by small amounts of paramagnetic impurities. The temperature dependent electrical resistivity (Fig. 2 ) manifests a sharp increase upon cooling through T sm and the hysteresis at T sm is at the edge of our resolution ∼ 0.1 K. The magnetoresistance (inset)
is very small at all measured temperatures. The temperature-dependent Hall resistivity, (Fig. 3 ) is small and negative above T sm , and then starts to increase rapidly below (Fig. 4) show a single, sharp magnetic/structural transition without a high-temperature knee and the electronic specific heat coefficient (upper inset) is γ ≈ 18 mJ/mol K 2 . Generally speaking, in many aspects the above data are similar to those reported in Ref. 15 .
The temperature-dependent, anisotropic, thermal expansivity and thermal expansion coefficients are shown in Fig. 5 . The structural/magnetic phase transition is sharp. The thermal expansion coefficients above the transition are positive and similar to those measured for pure BaFe 2 As 2 . 18 The step-like feature at the transition is larger in the c-axis thermal expansivity than in the a-axis one, whereas the relative changes in the a-and c-axes between 119 K and 100 K in Ref. 15 appear to be similar, and the average high temperature a-axis thermal expansion in the above work also appears to be negative. We note, however, that the "bulk" thermal expansion measurements yield an average thermal expansion and are not sensitive to possible change in structural symmetry in different phases.
Two, more subtle, observations can be made by examining aforementioned data. 
